During metazoan development cells destined for different fates become asymmetric, not just in morphology and developmental potential but also in cell-cycle timing. A recent study has now shown that differential cell-cycle timing in the first cell divisions of the Caenorhabditis elegans embryo is in part controlled by a DNA replication checkpoint.
The unequal first division of the C. elegans embryo is dependent on signalling through the Gα α subunits of a trimeric GTPase [6] . Without Gα α signalling, AB and P1 are equally sized but still show normal polarity. Brauchle et al. [4] found that, in such a mutant embryo, the AB and P1 cells divide with a shortened gap between the two divisions, as they do without a functional DNA replication checkpoint, consistent with the idea that the normal difference is due to the limitation of some replication factor(s) in the P1 cell. This model is also consistent with earlier work by Schierenberg and Wood [3] , which showed that daughter nuclei residing in a common cytoplasm, as a result of failed cytokinesis, progress synchronously through the cell cycle. Differential checkpoint activation explains only part of the differential cell-cycle timing during early C. elegans embryogenesis, as cell-cycle progression of P1 is advanced by only about 40% in the checkpoint defective atl-1/chk-1 worms. Therefore, checkpoint independent mechanisms must also contribute to the differential cell-cycle timing. It is likely that this second pathway depends on the so-called par genes, which are required for morphological asymmetry during the first cell division [7, 8] .
The exploitation of DNA replication checkpoints in developmental cell-cycle timing is not without precedent. Drosophila embryos undergo 13 rapid syncytial mitotic cell divisions before the checkpoint proteins Mei-41 and Grapes -counterparts of ATR and Chk1 in the fruitfly -delay cell-cycle progression, which in turn is thought to be required for the expression of long zygotic transcripts at the so-called mid-blastula transition [9,10]. In Drosophila embryos lacking the Mei-41/Grapes, the checkpoint fails to terminate the syncytial cell divisions after mitosis 13, and the embryo degenerates without forming cells. In Drosophila, therefore, the slowing down of cell division mediated by the DNA replication/damage checkpoint is essential for embryonic development. This pathway is not essential for postembryonic development, but mei-41/grapes mutant flies are sensitive to replication stress and DNA damage [9, 10] . Worms, in contrast, develop normally and live on just fine without Chk1; it is only later in life, when it comes to generating a germ line, that such a mutant worm fails [4] .
DNA damage checkpoints were originally defined as non-essential control mechanisms that ensure the proper sequence of complex biochemical processes. During cell-cycle progression, for example, checkpoints ensure that S phase is completed before mitosis is initiated [11] . Often, these DNA damage checkpoints also trigger the apoptotic demise of genetically compromised cells which otherwise might become harmful for the survival of the entire organism. In C. elegans, for instance, DNA damage checkpoints act to induce cell-cycle arrest of mitotic germ cells in response to genotoxic stress, whereas meiotic cells undergo programmed cell death in response to such a stress [12, 13] . In mammals, ATR and Chk1 are both essential for embryonic development. It was suggested that this embryonic lethality is the result of massive genomic instability, which eventually results in excessive apoptosis [14, 15] . In the light of the new results of Brauchle et al. [4] , it might be worthwhile speculating that ATR and Chk1 might play a role in cell-cycle timing during mammalian development and that this might contribute to the embryonic lethality associated with defects in these genes. 
